PCB77 (3,3',4,4'-tetrachlorobiphenyl) co-exposure prolongs CYP1A induction, and sustains oxidative stress in B(a)P-exposed turbot, Scophthalmus maximus, in a long-term study.
Cytochrome P4501A (CYP1A), benzo(a)pyrene (B(a)P) activation and biliary elimination, phase II activities, and peroxisomal and antioxidant activities of turbot (Scophthalmus maximus) were studied in a long-term controlled experiment. Fish were serially exposed in water on day 1 and on completion of months 3, 6 and 9 to 0.1, 0.2, 0.1 and 0.1mg B(a)P/l, respectively, while another group was identically treated with additional PCB77 (3,3',4,4'-tetrachlorobiphenyl) at 1% of concomitant B(a)P (w/w). Temporally persistent responses were obtained by sampling on week 3 and 3 months from each latest exposure. Serial exposure to B(a)P+PCB77 progressively induced liver 7-ethoxyresorufin O-deethylase (EROD) activity and CYP1A protein levels (ELISA, western blotting) towards months 9, 12 and gill EROD activity on month 12. It associated with an apparent increase in liver benzo(a)pyrene diol epoxide (BPDE)-DNA adduct levels (ultrasensitive enzyme radioimmunoassay), and elevated bile B(a)P metabolite levels on month 9 females as compared to males. In contrast, B(a)P alone did not cause (p>0.05) comparable effects on liver EROD, CYP1A, adducts nor on bile metabolites. Both exposed groups demonstrated evidence for lasting oxidative stress as hepatic superoxide dismutase, catalase and glutathione peroxidase activities were significantly altered (p<0.05) with symptomatic pro-oxidant associations among them. Both treatments affected liver somatic index similarly (increase on month 3, decrease on month 9 in males). Continued exposure on month 18 (0.2mg B(a)P/l, 1% PCB77) followed by sampling 6 months later showed sustained induction (p<0.001) of hepatic EROD in B(a)P+PCB77 group, which was not seen in B(a)P alone treatment. Thus, PCB77 co-exposure prolonged CYP1A induction and contributed to a persistent oxidative challenge in B(a)P-exposed turbot. The results indicate synergistic effects of polycyclic aromatic hydrocarbon (PAH) and polychlorinated biphenyl (PCB) exposure in the aquatic environment.